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Model and constraint-reduction method for security-constrained unit
commitment considering N-1 contingency
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(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;

2. Zhoushan Power Supply Company of State Grid Zhejiang Electric Power Co.,Ltd.,Zhoushan 316000, China)
Abstract: The scale of SCUC (Security-Constrained Unit Commitment) problem considering N-1 contingency
is huge,and its numerical solution is very difficult, for which,a mixed-integer linear programming model is
built and a constraint-reduction method is proposed. The constraint-reduction method includes two steps:the
branches needed to be monitored are selected according to the relationship of power flow between parallel
branches, so that the security constraints of parallel branches are reduced;the upper bound of post-contin-
gency power flow is deduced and compared with the branch capacity of post-contingency to remove redun-
dant post-contingency security constraints. The constraint-reduction method can greatly reduce the scale and
solution time of SCUC problem without changing the optimal solution. The simulative and analysis results
of IEEE 30- and 118-bus test systems verify the effectiveness of the proposed model and constraint-reduc-
tion method.

Key words: security-constrained unit commitment; N-1 contingency; mixed-integer linear programming; cons-

traint-reduction method ;monitored branch;upper bound of post-contingency power flow
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